There are disparities in dietary habits between and within European populations, resulting mostly from their different cultural norms. The dietary choices of the population subgroups may also be related to socio-economic differences (Hulshof et al. 1991; Smith & Baghurst, 1992; Roos et al. 1996; Johansson et al. 1999; Dowler, 2001; Roos et al. 2001; Irala-Estevez et al. 2000) , which have been reported to be implicated in the clustered patterns of disease observed among the less privileged of the European societies (Davey Smith & Brunner, 1997) . The inadequate diet of the low socio-economic groups, in combination with other poor lifestyle choices (e.g. smoking, limited physical activity), is listed among the risk factors that may partially explain the observed outcome. Individuals in lower social classes have been reported to consume more lipids (with a higher intake of saturated fatty acids), potatoes, cereals, refined sugar and preserves, milk (with a lower consumption of semi-skimmed and skimmed milk), meat and meat products. Individuals in higher social classes, on the other hand, have been reported to consume more vegetables, fruit and cheese, but less milk, bread and butter, and they also appear to have a higher alcohol intake, when compared with their lower social class counterparts (Hulshof et al. 1991; Smith & Baghurst, 1992; Roos et al. 1996; Johansson et al. 1999; Roos et al. 2001; Irala-Estevez et al. 2000) .
Socio-economic differences in eating practices are often studied in terms of the level of education achieved. Education has been reported to be the strongest and most consistent indicator in assessing socio-economic differentials (Liberatos et al. 1988 ). Education expresses not only the individual's attainment and years of schooling, but it might also reflect occupation, income and, even more importantly when it comes to healthy dietary practice, the way an individual perceives and applies current nutritional information (Johansson et al. 1999) .
Another indicator commonly used as a proxy for the household's income is the food purchasing capacity of the household, often expressed as the proportion of the household's expenses that refer to food purchases. High values of this proportion have been shown to indicate low socio-economic class or small income (James et al. 1997) . The household's food purchasing capacity has also been recognized as a measure of food security within households, since those households with a high proportion of food expenses are more vulnerable when an unexpected event (e.g. job loss, natural disaster) limits the financial capacity (Maxwell & Frankenberger, 1992) .
The aim of the present paper is to present disparities in the food habits of nationally-representative samples of seven European populations, covering northern, central and southern European regions, and to assess changes in their dietary choices within a 10-year interval. To evaluate inequalities in nutrition within European populations, the availability of selected food items at a household level is presented according to the educational level of the head of the household. Complementary to the level of education, the paper aims to appraise the information on dietary disparities according to socio-economic status, by examining food availability in relation to the household's food purchasing capacity.
Materials and methods
Daily individual food availability was estimated using data collected in the context of the national household budget surveys (HBS). These surveys are periodically undertaken, using nationally-representative samples of households, with the intention of collecting data that includes food availability, taking into consideration the households' purchases together with contributions from own production and food items received as gifts (Trichopoulou, 1992) . The information also includes socio-economic characteristics of the households, thus allowing cross-links between food availability and socio-economic and demographic data.
The harmonization of the food and related HBS data from fourteen European countries has been undertaken in the context of the EU-funded Data Food Networking (DAFNE) project (Trichopoulou & Naska, 2001 ). The process of harmonization included the establishment of operational criteria for the classification of foods and socio-economic variables, iterative cross-coding, as well as several working group meetings and bilateral visits to address specific problems. The DAFNE databank currently comprises forty-nine datasets from fourteen European countries, covering different European regions and time periods. From the information available in the DAFNE databank, food availability data collected within approximately a 10-year interval in seven European countries (Belgium, Greece, Italy, Norway, Portugal, the Republic of Ireland and the UK) are presented. Data, harmonized between countries, are presented for fourteen food items and groups previously reported to disclose information on socio-economic disparities (Hulshof et al. 1991; Smith & Baghurst, 1992; Roos et al. 1996; Johansson et al. 1999; Irala-Estevez et al. 2000) . Individual availability was estimated without making allowances for the proportion that was edible, and under the assumption that there was equal distribution of food within the household and during the survey period.
To allow comparisons between countries, level of education was classified as: illiterate or elementary education incomplete; elementary education completed; secondary education incomplete; secondary education completed; college or university). However, information about education was not routinely collected in the Republic of Ireland and the UK, and the coding system used in the recent Belgian survey did not allow classification into the five groups. Furthermore, only ten Norwegian households were classified as 'illiterate or elementary education incomplete', and were thus not considered in the analysis.
The household's food purchasing capacity was expressed as the household's expenditure for food:the total household expenses, without deducting standard housing costs. This ratio was shown to be inversely related to household income (data not shown). To understand how the food expenditure ratio is related to the household's dietary behaviour, data from the Greek 1998-9 HBS were studied and presented for the fourteen food items mentioned earlier.
Statistical analysis
Analyses were conducted separately for each of the participating European countries. Descriptive analyses were performed to describe the study populations, and means with their standard errors and other basic descriptive statistics were calculated to depict the nutritional habits of European households for each country. Univariate ANOVA was employed to relate the availability of selected food items within the household to the educational level of the head of the household for each country, and to quintiles of the food expenditure ratio only for Greece. Table 1 presents mean availability for selected food items according to European region and year of survey. Focusing on comparisons across countries, it is clear that southern European populations generally consumed greater amounts of cereals, fish and seafood (although Norwegian households also reported high fish and seafood consumption), fresh fruit and vegetables, legumes and vegetable oils, with olive oil being the lipid of preference (data not shown), compared with the rest of Europe. However, the availability of vegetable fats (mainly margarine), animal lipids and soft drinks was higher in northern and central European regions. Although Irish households reported high milk availability, the consumption of low-fat milk was less prevalent when the Republic of Ireland was compared with the other northern and central European countries.
Results
Meat availability showed a decline across most European countries, with the exception of the Republic of Ireland, Portugal and Norway (with only a small increase in Norway). In general, milk availability also seemed to be declining, whereas intake of low-fat milk was on the rise among northern and central European regions. Consumption of sugar products appeared to be either stable or on the decline, whereas an increase in intake of soft drinks was noted across all populations studied.
Mean availability of selected food items based on the educational attainment of the head of the household and the country is shown in Table 2 . Greek households whose head reached a higher level of education exhibited a lower availability of cereals, meat and meat products, fish and seafood, fresh vegetables, potatoes, legumes and vegetable oils; whereas there was higher availability of milk (total and low-fat), fresh fruit, vegetable fats, animal lipids and soft drinks. It should be noted that although the ANOVA F tests always provided significant results, there were greater differences between households in which the head is in the elementary-education (incomplete or completed) group and households in which the head reached a higher level of education. In Italy, higher educational attainment was related to lower availability of all food items studied, with the exception of soft drinks.
Similar to Greece, Norwegian households in the higher education groups reported lower availability for cereals, 1988 1999 1988 1999 1987 1999 1990 1996 1986, 1987, 1988 1996, 1997, 1998 1990 1995 1989 1999 Cereals ( meat and meat products, fish and seafood, fresh vegetables, potatoes and legumes. On the other hand, educational level was positively associated with milk (total and low fat), fresh fruit, vegetable oils and animal lipids. Norway was the only one of the countries studied where soft drink availability declined as the educational level of the household improved. Only in Portugal did meat availability show a general increase with educational level. Portuguese households in which the head reached a high level of education also reported elevated availability of fish and seafood, milk, fresh fruit, vegetable fats, animal lipids and soft drinks. Table 3 shows the average food availability (g or ml/person per d) according to quintiles of the food expenditure ratio for the Greek HBS 1998-9. Generally, increased food availability was observed with increasing values for the food expenditure ratio, with the exception of low-fat milk availability. Fig. 1 shows the spending efficiency of the lowest compared with the highest quintile of the food expenditure ratio.
Discussion
Multipurpose HBS are conducted in most European countries, collecting information on the food commodities available at household level, and on the demographic and socio-economic characteristics of nationally-representative samples of European populations. The DAFNE initiative has for the last 15 years worked on the post-harmonization of the HBS food and related information (Lagiou & Trichopoulou, 2001 ). The subsequently developed DAFNE databank could provide a useful tool in monitoring webs of causation operating from distal socio-economic factors to proximal eating behaviours. Although data refer to availability at the household level and information on the quantities of meals taken outside the household is lacking, the undertaking of comparisons by time, country and population subgroups may place them among the datasets of choice when it comes to ecological studies (Lagiou et al. 1999; Trichopoulou et al. 1999) .
Our results for the overall daily food availability support previous findings of a north-south differentiation in food habits (Rumm-Kreuter, 2001 ). However, the availability of fresh fruit and vegetables generally showed a decline in southern Europe and a small increase in northern and central Europe, although mean availability per person still remained much higher among southern Europeans. In most countries food availability, including foods such as vegetable fats, animal lipids and sugar products, seemed to decrease with time. These findings may fail to support the reported increasing prevalence of overweight and obesity in Europe and worldwide (World Health Organization, 2000) , and may point towards limited physical activity. Increased availability, on the other hand, was noted only for low-fat milk, vegetable oils and soft drinks. Taking a closer look at the availability of food items by time and region, it is notable that in northern and central European countries the increase also included fresh fruit and vegetables, probably reflecting the recent turn towards a healthier diet.
Information on the educational level of the household head was available only for four of the seven countries studied. Of these four, three are southern European countries (Greece, Italy and Portugal) and the fourth is Scandinavian (Norway). Our findings on how education affects food availability show good agreement with other recent observations that low educational level, and by extension low socio-economic status, is generally associated with lower consumption of fresh fruit and increased consumption of sugar products, potatoes, cereals (including bread), meat and meat products (Hulshof et al. 1991; Smith & Baghurst, 1992; Roos et al. 1996; Johansson et al. 1999; Irala-Estevez et al. 2000) . Interestingly, we observed that lower educational level was associated with higher availability of fresh vegetables in southern European countries, but not in Norway. The observation that fresh fruit availability increased with the educational level of the household, whereas the opposite trend was observed with regard to fresh vegetable and legume availability may reflect the adherence of less-educated southern European households to traditional dietary choices.
In general, the availability of most food items decreased with higher educational attainment of the head of the household, with the exception of low-fat milk, fresh fruit, animal lipids and soft drinks. The increasing preference for low-fat milk and fresh fruit is consistent with current recommendations to adopt healthier food choices. However, the sharp increase in soft drink availability, even within southern European households, may reflect the globalization of current dietary choices.
The food expenditure ratio has been often used as an indicator of the household's socio-economic status, or as a proxy for the household's income, with high values suggesting low socio-economic status, or low income (James et al. 1997) . The relationship between the food expenditure ratio and household characteristics was also evaluated using data from the Greek HBS undertaken in 1998-9. Analysis of covariance was used to test differences in mean values for the food expenditure ratio in relation to household characteristics such as the educational attainment of the head of the household, the composition of the household and quintiles of the household's income. Mean values for the food expenditure ratio decreased with higher educational attainment of the head of the household (overall F 30·33, P<0·0001) and quintiles of income (overall F 8·27, P<0·0001), but increased with increasing number of household members (overall F 12·54, P<0·0001). These findings confirm that the food expenditure ratio can be used as an indicator of socio-economic status, with higher values of the ratio being associated with lower socio-economic status, and are in agreement with results reported by James et al. (1997) .
Contrary to previous reports from northern Europe (Hulshof et al. 1991; Roos et al. 1996; James et al. 1997; Johansson et al. 1999) , Greek households of lower socioeconomic status, as expressed both by the educational level of the head of the household and the food expenditure ratio of the household, followed a healthier diet with greater availability of vegetable oils and other foods rich in protective nutrients (i.e. fresh vegetables, legumes and fish). However, households with a lower socio-economic status also reported a higher consumption of energy-dense foods (such as cereals, potatoes and vegetable fats), as well as meat and meat products, possibly reflecting manual occupation.
The spending efficiency of the lowest v. the highest quintiles of the food expenditure ratio shown in Fig. 1 compares favourably with the findings of James et al. (1997) . Based on Greek HBS data of 1998-9, low socioeconomic groups appeared to purchase food items more efficiently than higher socio-economic groups. For the same amount of money spent on food, the upper one-fifth (lower socio-economic status) purchased greater quantities of cereals, fresh fruit and potatoes. Marginal differences were also apparent for fish, low-fat milk, and legumes.
Study findings indicate a need for a well-formulated nutrition policy and nutrition education across Europe, with the focus on all socio-economic levels. For such a policy to be effective, a wide range of conceptions, misconceptions and perceptions related to nutrition must be addressed. Moreover, it is clear that databases that are comparable across Europe and regularly updated can prove useful for multi-level monitoring and targeting. Thus, data from the DAFNE databank may serve as a tool for identifying and quantifying variation in food habits in Europe and for providing information on the socio-economic determinants of food preferences.
